T he number and quality of scientific publications is an important indicator of a country's scientific activity [1] . Information must be overlapped for the rapid advancement of science; and when this synergistic effect is achieved. the desire for scientific research and development will in-crease. Three criteria that highlight international broadcasting activities are generally accepted in the evaluation of academic performance: the number of publications in international scientific journals. the publications in scientific journals scanned by science indices, and the number of references to publications [1] . In recent years, there has been an increase in bibliographic publications in the literature [3] . In the light of these bibliographic studies, the number of articles sent from clinics of anesthesia in Turkey and published in valuable high-impact international journals have tended to decrease within the last 10 years. The average number of citations is below the world average [2] .
In a report prepared in 2009 by the scientists under the supervision of Higher Education Council (YÖK) where scientific indicators of Turkey were analyzed, the relative citation impact of Turkey is determined to be below the world average in all areas [4] . In our literature review, it has been indicated that bibliographic analyses of publications from our country have been performed in many branches, while studies analyzing publications on one of the most comprehensive disciplines namely toxicology sent from Turkey have not been conducted yet.
This study aimed to quantitatively and qualitatively assess articles coming from Turkey and published in toxicology journals included in the lists of Science Citation Index (SCI) and SCI Expanded (SCIE) and compare the relevant data with the international data.
Materials and Methods
Our study was designed as a retrospective observational study. The study was started after obtaining the approval from Dokuz Eylül University Ethics Committee on Noninvasive Investigations (decision no. 2017/20-05). The term toxicology was selected from the Thomson Reuters Web of Science database and in journals included in SCIE. The list of journals in the SCIE index and their ISSN numbers were obtained. The IS=ISSN number was printed in the advanced mode of the search engine of Web of Science (WoS) of Scientific Information (ISI) all issues of the journal were determined. The "IS=ISSN number of AND CU= Turkey" were recorded, and all articles on toxicology sent from Turkey were determined (on 30.15.2017).
We applied the same procedure in the PubMed database, and performed double check. Articles prepared by Turkish and non-Turkish authors in collaboration were included in the study if the responsible author of the article was residing in Turkey. Catalog information, duration of publication, number of issues, the number of publications from Turkey, proportion (%) of all articles from Turkey in all issues of the relevant journal using impact factors, and average annual rate of Turkey-based publications were determined.
Acceptance Rate (%) of Turkey-based Publications
The number of Turkey-based publications in a journal mul-tiplied by 100 and divided by the total number of publications of the same journal indicates acceptance rate of Turkey-based publications.
Average Rate of Annual Publications from Turkey
The number of Turkey-based publications in a journal divided by the duration of its publication counted from the first year of its release as specified in the catalog information of the journal yields annual mean number of publications. It demonstrates the number of Turkey-based articles published in this journal. It is defined as the annual mean publication rate of Turkey-based articles in this journal.
In the second phase of the study, the word "SU=toxicology" was entered in the advanced mode, in the WoS search engine of ISI, and all publications indexed in the field of toxicology were accessed.
By typing "Analyze Results", the distribution of all publications according to countries, years, fields of publication, and topics was determined and listed. We determined the distribution of topics by taking into account all topics of articles published from 1975 on, and also within the last decade. Then, the words "SU=toxicology AND CU=country name" was entered in the advanced mode of the WoS search engine of ISI, and typing "Citation Report" all h-index values of all countries were determined. In addition, by typing "SU=toxicology AND CU=Turkey" "Analyze Results" only the publications of our country were determined and listed according to years and subjects.
The primary endpoint of this study was to determine acceptance rate of Turkey-based publications by journals in the field of toxicology included in the SCI/SCIE index and the annual mean publication rate, while the secondary endpoint was to compare the number of citations received by Turkey-based publications, and their h-indices with those of the other countries.
Statistical Analysis
The data of the study were analyzed with the Statistical Package for the Social Sciences15.0 (SPSS Inc; Chicago, IL, USA) package program For statistical evaluation of the publication rates [5] of the journals grouped by different criteria and Turkey-based publications and their annual mean publication rates, the Mann-Whitney U test was used. The correlations between impact factors of the journals, publication rates of Turkey-based journals, and their average annual publication rates were analyzed by Pearson correlation test. p value less than 0.05 was considered statistically significant.
Results
A total of 92 journals in the field of toxicology were included in the SCI/SCIE index (Appendix 1). In 23 journals (25%), the number of publications from our country was determined as five and less than five. Evaluation of journals of toxicology indexed in SCI/SCIE according to their catogeries, number of publication fields of toxicology in Turkey and world between 1975-2016 and 2007-2016 were shown in Table 1 In our study, any significant correlation could not be determined between inclusion of the journals in SCI or SCIE index, and publication rates of Turkey-based publications, and their average number of annual publications (p>0.05). In addition, a significant correlation did not exist between the geographic location (continent) of the place of publication of the journal, and publication rates, and annual mean number of publications coming from Turkey (p>0.05).
In our study, a negative correlation was determined between the increase of impact factors of the journals and the percentage of publications accepted from our country (p=0.038; r=-0.217). The increase in the impact factor of the journals resulted in a significant decrease in the number of publications from our country. Although there was a negative correlation between the impact factor of the journals and the number of annual publications pertaining to our country, no significant correlation could be determined (p=0.107; r=-0.167). In our study, both worldwide and in the last decade, the first three subareas in the field of toxicology have been identified as environmental sciences, ecology, and pharmacology and public health occupational diseases. In our country, these fields have been listed as pharmacology, environmental sciences, ecology, and public health occupational diseases since 1975 and within the last decade ( Table 2 ).
The number of publications in the field of toxicology in our country has increased within the next 10 years, remarkably in 2015 and 2016. In addition, the average number of citations of the publications in our country in the field of toxicology and the h-index of our country were found to be lower compared to the countries with the same publication rates.
Discussion
In our study, we determined that the papers from our country in the field of toxicology were published in the following journals entitled Cutaneous and Ocular Toxicology, Toxicology and Industrial Health, Human & Experimental Toxicology, Food Additives & Contaminants, Part B-Surveillance, and Journal of Food Safety and Food Quality-Archiv für Lebensmittelhygiene.
It has been indicated that only five or less than five papers were published in 23 (25%) different journals released in the field of toxicology, and a negative correlation was found between increase in the impact factors of the journals and the percentage of publications accepted from Turkey. Among the countries with the highest number of publications in the field of toxicology, Turkey ranked 19th in 1975, and moved up to 14 th place within the last 10 years. With its average number of citations [7, 17] , it has the lowest number of citations among 24 countries with the greatest number of publications.
The studies that evaluate the scientific productivity of individuals, institutions, and countries in various fields are gradually increasing in the literature of our country and worldwide. The evaluation of scientific productivity of individuals, institutions, and countries can be measured using various objective parameters. The use of measurements such as number of publications, number of citations, and hindex in monitoring the performance of scientists contributes to the advancement of science as well as comparing the researchers to each other. Impact factor is an important criterion to demonstrate the effectiveness of the studies. Scientific studies that analyze such parameters are classi-fied as bibliometric studies [5] .
Bibliometric studies have been carried out in various scientific fields worlwide and in our country. For example, a bibliometric study was conducted in the international literature in the field of anesthesiology. Boldt et al. [6] examined the articles related to anesthesia, intensive care, and pain published in the SCI journals between 1997 and 1998. They stated that America has the highest number of publications. Bould et al. analyzed the studies in the field of anesthesia and indicated that the articles from highincome countries were more frequently published, while only scarce number of articles from low-income countries such as Turkey, China, and India found the possibility of publication [7] .
In a bibliometric study, Yilmaz et al. [8] evaluated scientific performance of the publications in the field of anesthesiology both worldwide and in Turkey. According to the results of the study from 2004 to 2009, a serious decline in the number of total Turkey-based publications in anesthesiology journals was determined. However, publication rate increased again after 2009. They reported that Turkish authors more frequently preferred the journal of Pediatric Anesthesia relative to other journals. In this study, the top five countries with the highest number of publications in the field of anesthesiology were developed countries as United States, England, Germany, France, and Canada. In this study, Turkey ranked 14 th among them. In the light of all the findings they obtained, the authors concluded that continuous and consistent scientific publication policies supported by the state should be established to place Turkey in a certain scientific position worldwide [8] .
Among the bibliographic studies published in the field of toxicology, the studies of Zyoud et al. [9] are remarkable. Zyoud et al. [9] examined publications on cocaine performed between 1975 and 2015. They emphasized that the studies in this area have increased after 1990 and that the United States and Spain had conducted the highest number of studies on the subject.
Zyoud also bibliometrically investigated the place of studies in the literature regarding methanol intoxications [10] , calcium channel blocker intoxications [11] , use of intravenous lipid emulsions [12] , and treatment schemes as Nacetyl cysteine use in paracetamol intoxications [13] in the field of toxicology.
In our literature review, no bibliographic study was found in the field of toxicology performed in Turkey. The fact that toxicology is a multidisciplinary field is forcing the scientists who are performing toxicology studies with the intention to prepare and publish their works. In spite of its increasing importance in our country and worldwide, toxicology is not taking its expected place in the medical literature.
In our review we conducted in the field of toxicology, the relationship between the various features of the journals and the rates of Turkey-based publications was examined in addition to the journals with the highest rates of publications from our country.
Significant correlations could not be found between the language of the journal, the continent of the country where the article was published, the inclusion of the journal in the SCI, SCIE index, the publication rate of Turkey-based publications, and the annual mean number of publications from our country.
In our study, the countries with the highest number of publications in the field of toxicology have been examined from the year 1975 up to now; and within the last 10 years, while and among the top five countries, the United States, Japan, United Kingdom, Germany, and China have been observed. Turkey ranks 19 th in the period from 1975 up to now.
Australia, Denmark, Scotland, Norway, and Spain (between 19.26 and 14.31) were among the top five countries with the highest average citation rate. The countries with the highest number of publications are not the same with the most citations. The same is true for the citation rates of the countries with the highest number of publications. The average citation rate of Turkey was 7.17.
The proportion of publications in the field of toxicology originating from our country to toxicology publications worldwide increased from 0.55% between the years 1975 and 2006 up to 2.14% in the last 10 years. Considering the distribution of Turkey-based publications within the last 10 years, the lowest publication rate was 5.06% in the year 2009, and publication rates fluctuated until 2014. However, an increasing trend was observed from the year 2014 on, and the highest publication rate within the last 10 years was reached with 12.86% in 2016.
In our analysis, especially in recent years, the increase in the number of publications in our country in the field of toxicology among total number of relevant publications worldwide is remarkable. However, Turkey is the country with the lowest citation average within the last 10 years, which indicates that the publications do not reach sufficient quality. The results of our study support the work of Onat [14] and Özbilgin [15] in this respect, and a deep and multifaceted effort is needed to shape an environment that focuses on research that can contribute to medicine in the field of toxicology. In the last 10 years, the growth rates of China, Spain, South Korea, and Brazil have increased, and consequently a striking increase in the number of publications is observed. This result was similar to that of Yilmaz et al. [8] and Özbilgin et al. [14] .
When the publications in the field of toxicology were analyzed from 1975 up to now, publications on pharmacology, environmental science and ecology, public health, occupational diseases, genetics, and hereditary diseases are more numerous all over the world, while in Turkey most frequently publications were made in the fields of environmental science and ecology, pharmacology, public health, occupational diseases, food science and technology, chemistry, ophthalmology, and genetics. Number of publications on genetics rank fourth worldwide, while it falls to seventh place in our country. This finding may be attributed to the higher costs of investment in genetic studies.
Although ophthalmology studies worldwide are not widely published in toxicology journals, ophthalmology occupies an important place in toxicological studies in our country. This situation can be attributed to the lack of protection of the eye from toxic substances in our country.
In our study, both Thomson Reuters Web of Science and PubMed-databases were included in the data analysis. Besides Turkey-based publication rates in the SCI/SCIE indexed journals, the factors affecting them were also investigated. Some scientific journals also publish poster presentations of the congresses they are associated with in the Thomson Reuters Web of Science database.
The data obtained in this case may be scientifically controversial as they will include poster presentations. In this study, we evaluated both databases and we did not include poster presentations in statistical analysis, and only used data from PubMed database to make more accurate data analysis. In our study, instead of these data, we scanned SCI/SCIE indexed journals in the field of toxicology that would provide us more objective data about publication rates and average annual publication rates of Turkey-based publications.
In our study, we determined that the following journals accepted the highest number of manuscripts from our country for publication: In 23 of the journals (25%), the number of publications from our country was determined as five and less than five.
In our study, no significant relationship could be determined between inclusion of journals in the SCI or SCIE indices, publication rates (%) and mean number of annual publications in Turkey (p>0.05). In addition, a significant relationship did not exist between the geographic location of the publication place (continent) of the journal and both publication rates (%), and mean number of annual publications in Turkey (p>0.05).
In our study, we determined the presence of a negative correlation between the increase in impact factors of the journals and the acceptance rate of Turkey-based publications (p=0.038; r=-0.217). The increase in the impact factor of the journals resulted in a significant decrease in the number of publications from our country. A negative but nonsignifi- cant correlation existed between the impact factor of the journals and the number of annual publications from our country, (p=0.107; r=-0.167).
Although publication rate and average annual publication rates of Turkey-based publications in European journals were lower when compared with non-European journals, the difference was not statistically significant ( Table 1) .
As a widely accepted opinion among authors, as the "impact factor" of the journals increase the likelihood of acceptance or publication of the manuscript decreases. Our study supports this view. A negative correlation was determined between the increase in the impact factors of toxicology journals and the percentage of publications accepted from our country (p=0.038, r=-0.217). The publication fields in toxicology of Turkey and the world between 1975 and 2017 are shown in Table 2 .
As a limitation of our study, in articles written by Turkish and non-Turkish authors in collaboration, the articles were taken into consideration if the responsible author is living in Turkey.
The first condition of taking place among the developed countries in terms of scientific publications is to conduct numerous and high-quality researches. In the last decade, there has been an increase in the number and publication of articles published in the field of toxicology and publication rates in the indexed journals thanks to the scientific contribution of the countries that appreciated the importance of this issue both in the world and in our country ( Tables 3, 4 ).
Bibliographic surveys not only are a good indicator of publication performance of our scientists but also help those with the idea of making publications in the field of toxicology. Toxicology continues to be a common area of many disciplines both worldwide and in our country.
It is also very difficult to make publications in this multidisciplinary field. Toxicology is a branch of science that attracts interests of experts in many different fields such as forensic experts, pharmacists, anesthetists, chemists, and others. Specialists working in fields of forensic toxicology, emergency toxicology, and analytical toxicology are not aware of each other. In this context, the selection of a journal for submission of manuscripts that are likely to be published in journals of many disciplines has a great importance.
As a result, our study will shed light on the scientists who are constantly working in the field of toxicology and witness the extraordinary toxicological events as well as the scientists in the academic world who want to make sci- 
